5. World Health Organization. Acquired immu-
nodeficiency syndrome, data as of 30 June
1996. Wkly Epidemiol Rec. 1996;71:205-212.

6. Nicoll A, Timaeus I, Kigadye RM, Walraven
G, Killewo J. The impact of HIV-1 infection
on mortality in children under 5 years of age in
sub-Saharan Africa: a demographic and epi-
demiologic analysis. AIDS. 1994;8:995-1005.

7. Mauskopf JA, Paul JE, Wichman DS, White
AD, Tilson HH. Economic impact of treat-
ment of HIV-positive pregnant women and
their newborns with zidovudine: implications
for screening. JAMA. 1996;276:132-138.

8. Hunter B, ed. The Statesman’s Yearbook,
133rd Edition 1996-97. New York, NY:

St Martin’s Press; 1996.

9. Deeks SG, Smith M, Holodniy M, Kahn JO.
HIV-1 protease inhibitors. A review for clini-
cians. JAMA. 1997;277:145-153.

10. De Cock KM, Churchill D, Grant A, et al.
Summary of track B: clinical science. AIDS.
1996;10(suppl 3):S107-S113.

11. Kim N, Stanton B, Li X, Dickersin K, Galbraith
J. Effectiveness of 40 adolescent AIDS-risk
reduction interventions: a quantitative review. J
Adolesc Health. 1997;20:204-215.

12. Choi KH, Coates TJ. The prevention of HIV
infection. AIDS. 1994;8:1371-1389.

13. Kirby D. A Review of Educational Programs
Designed to Reduce Sexual Risk-Taking
Behaviors among School-Aged Youths in the

Editorials and Annotations

United States. Washington, DC: US Congress,
Office of Technology Assessment, and National
Technical Information Service; 1995.

14. Stanton B, Kim N, Galbraith J, Parrott M.
Design issues addressed in published evalua-
tions of adolescent HIV-risk reduction
interventions: a review. J Adolesc Health.
1996;18:387-396.

15. Aggleton P, O’Reilly K, Slutkin G, Davies P.
Risking everything: risk behavior, behavior
change, and AIDS. Science. 1994;265:341-345.

16. Klepp KI, Ndeki SS, Leshabari MT, Hannan
PJ, Lyimo BA. AIDS education in Tanzania:
Promoting risk reduction among primary
school children. Am J Public Health.
1997;87:1931-1936.

Editorial: Of Floors and Ceilings—Defining, Assuring, and
Communicating Vaccine Safety

In an era when, as a result of techno-
logical marvels, we have gone to the moon,
our machines are on Mars, we have same-
day transportation to nearly anywhere on
Earth, and information (although not neces-
sarily accurate) can be offered instantly to
millions of people by way of computers,
one of our greatest achievements has been
the development and use of immunizations.
By sustaining health, preventing suffering,
and averting death, immunizations make
other achievements possible.

In our lifetime, public health vaccina-
tion programs have eradicated smallpox.
They are reducing paralytic polio to a dot
on the horizon of the past; its eradica-
tion in the near future is a realistic hope.
Haemophilus influenzae type B disease,
once the leading cause of fatal meningitis,
has dwindled dramatically in developed
countries in the decade since vaccines
against this disease were introduced. Many
other devastating diseases are now on the
ropes as a result of immunizations.

No technological feat is without cost,
and no medical procedure is entirely free of
risk. For that matter, life itself is riddled with
risks, among them illness, suffering, disabil-
ity, and death from disease. A few decades
ago, the magnitude of risk from disease was
apparent to all. As immunization programs
have resulted in sustained, unprecedented
low rates of vaccine-preventable diseases,
however, perceptions of disease risks have
faded. Some have turned their focus to the
risks of vaccination. With the pace of high-
tech communication far surpassing the
necessarily plodding steps of data gathering
and analysis, public health workers are
encountering questions about vaccine safety.
Some of these questions stem from reports
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of a single or exceedingly rare adverse gvent
that is linked only anecdotally to vaccina-
tion. Even when an adverse event is clearly
unrelated to vaccination, it is currently diffi-
cult, if not impossible, to inform and
reassure the public.

In this issue, Tuttle and coauthors ana-
lyze data from existing surveillance systems
for an association between tetanus-
toxoid—containing vaccines and Guillain-
Barré syndromez.l If an association exists,
they conclude, it must be minuscule. These
results conflict with an earlier report from
the Institute of Medicine, which suggested,
while acknowledging limitations in data, that
an association is possible.? Tuttle et al. note
with 95% confidence that the relative risk of
persons’ developing Guillain-Barré syn-
drome after receiving tetanus-toxoid—
containing vaccines is between .09 and 3.32
times that of unvaccinated persons. Howev-
er, as the authors acknow-ledge, their
conclusions are limited by sample size, and a
far more expensive study would be needed
to narrow the confidence intervals.'

Given a baseline rate of Guillain-Barré
syndrome of 1.45 cases per 100 000 persons
per year,' we might well ask, How critical is
it to narrow that confidence interval? While
the findings of Tuttle et al. are reassuring,
what level of risk are we willing to live with
when it comes to immunizations? Logically,
tolerable risk depends upon perceived threat
of the disease, the nature of the risk of
immunization, and the outlook of the person
(or parent) taking the risk. However, one
person’s floor is another person’s ceiling.
What to one is an acceptable risk, given the
benefit, to another may be unacceptable.

Lives hang in the balance. In countries
where vaccination levels have fallen, epi-

demics of vaccine-preventable diseases
have followed; for example, witness the
reemergence of pertussis in several Euro-
pean countries* and Japan® when pertussis
vaccines were removed from nationwide
immunization programs.

Both the benefits and the risks of
immunization must be measured with
societal yardsticks as well as thorough epi-
demiological work. The continued success
of childhood immunization programs rests
on the public’s trust. We must honor that
trust by maintaining our diligence in moni-
toring vaccine lots and responding to
adverse events. Messages to parents must be
comprehensible and trustworthy, enabling
parents to have confidence that existing vac-
cines are safe, that whatever risk exists is
negligible, and that the risk is far outweighed
by the personal and societal benefits.

By all accounts, most parents do
believe these things. But trust is often frag-
ile. In the late 1950s, the public’s trust was
strained when 260 cases of poliomyelitis
were linked with polio vaccine. Once it was
clear that all cases were linked to one manu-
facturer (Cutter), the Public Health Service
immediately suspended vaccination, recalled
the Cutter vaccine, and launched an inten-
sive, wide-reaching investigation.® The
resumption of the vaccination program was
well accepted by the public,® perhaps
because of the stamina of the scientifically
sound response. Tuttle and colleagues pro-
vide a glimpse of the type of credible
scientific work needed to ensure that support
for immunization programs is maintained,

Editor’s Note. See related article by Tuttle et al.
(p 2045) in this issue.
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even as epidemics of deadly vaccine-pre-
ventable diseases become history and
recollections of their impact become more
remote.

We are just in the beginning stages of
what is possible with vaccines. The number
of newly licensed vaccines and those in the
pipeline, including rotavirus, Lyme disease,
and conjugate pneumococcal vaccines,’ is
accelerating. Recent biomedical advances
will expedite the development of safe and
effective vaccines against a variety of dis-
eases that continue unabated globally,
including tuberculosis, acquired immunode-
ficiency syndrome (AIDS), and malaria.?
Each success will result in questions of risk;
therefore, the sciences of vaccine safety and
risk communication must be tackled in a
sustained and comprehensive way.

Tuttle and coauthors question whether
additional precious resources should be
allotted to more precisely defining the risk
of Guillain-Barré syndrome following
immunization with tetanus-toxoid—contain-
ing vaccines. To be cost-effective, as
recommended by the National Vaccine
Advisory Committee, we need sufficiently
large, geographically and socioeconomi-
cally representative, population-based
surveillance systems for vaccine-associated
adverse events, and these surveillance sys-
tems should have stable, long-term
support.’ Such systems will make it possi-
ble to answer a myriad of specific questions
(like this one) to accurately determine
causality and define incidence for a variety
of vaccine-specific events.

We must ensure that our regulatory sys-
tem has sufficient resources to continue, in
partnership with vaccine companies, to make
certain that vaccines are free of adventitious
or other contaminating agents, particularly as
the number of vaccine products increases.

Finally, we need better information on
how the public processes information on
vaccine-associated risks and benefits. Then
we can communicate what we know in a
way that will be heard and understood, so
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that parents will be confident about the
need for and safety of immunizations.
Although they are vital to communication
among investigators, phrases such as “mini-
mal risk” and “not of significant public
health importance” may actually distance
the data from the people who need to know
their meaning. The art of risk communica-
tion, well developed in the areas of
environment, cancer, and transportation
safety, is in its infancy for immunization
programs.'® Because vaccines are actively
promoted and given to healthy babies to
prevent diseases that may not strike a spe-
cific child, uniquely challenging issues of
risk communication are raised.

Vaccines are our greatest tools for use
in combating illness and complications
from infectious diseases. We must never let
our guard down against those diseases for
which we now have vaccines. We must
continue to strive to develop new, safe, and
effective means to prevent diseases for
which vaccines are currently not available.
Essential to an effective vaccine program is
a systematic approach to producing safe
vaccines, quickly recognizing and defining
unexpected adverse events, and effectively
informing the public with credible, precise
information about benefits and risks. As in
all scientific investigation, we should
unhesitatingly take, in Henry James’ words
in “Fordham Castle,” “a straight and possi-
bly dangerous dive into the very depth of
truth.” It is clearly worth the risk. [

Robert F. Breiman

Jane A. Zanca

National Vaccine Program Office
Centers for Disease Control

and Prevention

Atlanta, Ga
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